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Sample A: 4 (5.281 mg, 10.68 μmol, 1.00eq), (dma)P 4 -tBu (7.101 mg, 11.20 μmol, 1.05 eq) and HTFSI (3.415 mg, 12.15 μmol, 1.14 eq) were mixed in THF-d 8 (0.6 mL).
Sample B: 4 (5.986 mg, 12.10 μmol, 1.00eq) and (tmg)P 1 -tBu•HBF 4 (6.659 mg, 12.05 μmol, 1.00 eq) were mixed in THF-d 8 (0.6 mL).
The 31 P{ 1 H} NMR spectra of the titration experiment in THF-d 8 are given in Figures S30-S32 . In case of (tmg)P 1 -tBu as reference base, 4 deprotonated the used (tmg)P 1 -tBu•HBF 4 quantitatively, indicating a pK BH + value at least one order of magnitude higher than 29.1.
In case of (dma)P 4 -tBu only the reference base was protonated by HTFSI with 4 remaining quantitativly in its free base form, indicating a pK BH + value one order of magnitude lower than 33.9. The pK BH + value of 4 can therefore be assigned between 30.1 and 32.9.
Sample C: 1 (3.423 mg, 7.152 µmol, 1.01 eq), (dma)P 4 -tBu (4.640 mg, 7.320 µmol, 1.03 eq) and HTFSI (1.997 mg, 7.103 μmol, 1.00 eq) were mixed in THF-d 8 (0.6 mL).
Sample D: 1 (7.772 mg, 16.24 µmol, 1.02 eq), (pyrr)P 4 -tBu (14.166 mg, 16.32 µmol, 1.03 eq) and HTFSI (4.470 mg, 15.90 μmol, 1.00 eq) were mixed in THF-d 8 (0.6 mL).
The 31 P{ 1 H} NMR spectra of the titration experiment in THF-d 8 are given in Figures S33-S35. In case of (dma)P 4 -tBu as reference base, only 1 was protonated by HTFSI with (dma)P 4 -tBu remaining quantitativly in its free base form, indicating a pK BH + value of 1 at least one order of magnitude higher than 33.9. In case of (pyrr)P 4 -tBu as reference base, signals for 1, 1•HTFSI, (pyrr)P 4 -tBu and (pyrr)P 4 -tBu•HTFSI were detected in the 31 P{ 1 H} NMR spectrum. Results of thermal dynamic basicity determination are shown in Table S1 . Thus, the pK BH + of 1 was determined to be 35.8±1 in THF. 
NMR Spectra
Figure S1: 31 P{ 1 H} NMR reaction control of in situ generated 5 (THF, 300 K, 101.3 MHz). 
Crystallographic Section
Data were collected with a Bruker D8 Quest area detector diffractometer equipped with MoK α radiation, a graded multilayer mirror monochromator (λ = 0.71073 Å) and a Photon-100 CMOS detector or with a Stoe Stadivari diffractometer equipped with CuK α radiation, a graded multilayer mirror monochromator (λ = 1.54178 Å) and a Dectris Pilatus 300K detector, both using an oil-coated shock-cooled crystal at 100(2) K. Data collection, reduction, cell refinement and semi-empirical absorption correction (multi-scan) were performed within Bruker Apex3 3
or Stoe X-Area. 4 Structures were solved with dual-space methods using ShelXT 5 and refined against F 2 with ShelXL, 6 all within the user interface of WinGX 7 and ShelXLe. 8 Carbon bonded hydrogen atoms were calculated in their idealized positions and refined with fixed isotropic thermal parameters. Hydrogen atoms connected to heteroatoms were located on the Fourier map and refined isotropically. All molecular structures were illustrated with Diamond 4 9 using thermal ellipsoids at the 50% probability level. Peripheral protons as well as non-coordinating solvent molecules are omitted for clarity. 
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Computational Section
PA and GB calculation
Calculations in the gas phase are performed at the M06-2X/6-311+G(2df,p)//M06-2X/6-31+G(d) level of theory. All structures were optimized without any geometry constraints and confirmed to be an energy minimum on potential energy surface by computing their vibrational frequencies analytically.
Gas phase basicities (GB) have been calculated as the Gibbs free energy ΔG of the (gas phase) reaction: B + H + → BH + Therefore, the gas basicity is calculated as:
G of the neutral and protonated species contains the electronic energy E el obtained at M06-2X/6-311+G(2df,p)//M06-2X/6-31+G(d)) level of theory and the thermal correction to free energy, G therm , which sums the zero point vibrational energy (ZPVE), enthalpic and entropic contribution at 298 K.
Proton affinities (PA) in the gas phase are calculated as the enthalpy of the aforementioned
reaction. PA = H(BH + ) -[H(B) + H(H + )]
All structures were optimized and characterized as energy minima by the absence of imaginary frequencies. All calculations were performed with the Gaussian09 software. 11
pK a calculation
To calculate the pK BH + in THF we have used the isodesmic reaction approach (Scheme S1). 
